Altered Toll-like receptor signaling pathways in human type 1 diabetes.
There is compelling evidence from animal models of type 1 diabetes (T1D) that the innate immune system plays a key role in early mechanisms triggering islet destruction. Very little is known, however, about innate immune subsets and pathways potentially involved in mechanisms leading to human T1D. The present study used a comprehensive approach to analyze innate immune functions in primary monocytes and dendritic cells (DCs) from newly diagnosed patients with T1D versus age-matched healthy individuals. We observed that incubation of PBMCs in the presence of the TLR7/8 agonist R848 led to increased proportion of plasmacytoid dendritic cells (pDCs) expressing IFN-α in patients versus healthy control subjects. We also found that TLR4 activation induced a higher frequency of IL-1β expressing monocytes and a reduction in the percentage of IL-6 expressing myeloid dendritic cells (mDCs). The altered TLR responsiveness was not due to aberrant proportions of peripheral DC subsets and monocytes in the blood and did not correlate with altered hemoglobin A1c and the expression of diabetes susceptibility genes but could potentially be associated with enhanced nuclear factor-kappa B signaling. Finally, we observed that levels of serum IFN-α2, IL-1β, IFN-γ, and CXCL-10 were elevated in new onset patients versus the control group. Taken together, our observations provide evidence that altered innate immunity exists in mDCs and pDCs from T1D and raise the possibility that these alterations may be associated with disease mechanisms.